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Introduction

9
The potential for application of synthetic calcium phosphates, especially hydroxyapatite 10 (HAp), has become intensely broadened in the past 15 years. It has extended from bone tissue 11 engineering to multiple other fields of biomedicine, e.g., controlled drug delivery, bioactive substituted HAp, for example, accelerated the process of osseointegration after the 22 reconstruction of bone defects in vivo [7] .
23
Progress in the field of composite nanoparticle synthesis has, on the other hand, Lung cancer is the leading cause of cancer mortality [29] . Estrogen and progesterone
10
are hormones that play an important role in the carcinogenesis of lung cells [30] , placing this The first stage in the preparation of 17β-hydroxy-17α-picolyl-androst-5-en-3β-yl-acetate (A)
12
was the addition of α-picolyllithium to the 17-oxo group of dehydroepiandrosterone, resulting 13 in 17α-picolyl-androst-5-en-3β,17β-diol. This was followed by the acetylation using acetic bovine serum, Sigma) and containing penicillin(100I.U./ml) and streptomycin (100µg/ml).
18
The cell lines were grown at 37°C and in air containing 5 % CO2 (Heracus). The cells were and their viability were determined using the dye exclusion test with 0.1% trypan blue. were added to each well. Absorbance was read immediately using a microtiter plate reader
16
(Multiscan, MCC/340) at the wavelength of 540 nm and the reference wavelength of 690 nm.
17
Cytotoxicity was expressed in percentages according to the formula: CI=(1-As/Ak)x100%,
18
where Ak was the average absorbance of the control samples and As was the average 
Immunofluorescent staining
22
Primary mouse lung fibroblasts were isolated from 9-week old C57BL/6 mice. Fibroblasts
23
were grown in DMEM with 10% fetal bovine serum and 5% antibiotic
24
(penicillin/streptomycin) and antimycotic (fungazone). For the immunofluorescence analysis, the cells were seeded onto glass coverslips at 1x10 5 cells per well in a standard 24-well plate 1 and 1 mg/ml of nanoparticles were added in the powder form to them and swirled to achieve 2 proper dispersion. In addition to dispersed particles, this yielded a moderate amount of protons from C-20 methylene group were registered at 2.84 and 3.11 ppm. atoms from the 3-acetoxy group, respectively. process entailed by chain scission and repolymerization reactions [47] . After the evaporation 6 of the surface-bound water, yielding the broad endothermic peak at 100°C (Fig. 2a.) , one may 7 notice a narrow endothermic peak in the 306-320°C interval. As in agreement with previous 8 findings, this thermal event derives from the degradation and deacetylation of chitosan [48] 9 and the formation of vaporous fragments with a lower molecular weight, including char [47] . 
15
The moderate weight loss of chitosan (Fig. 3a) (Fig. 3c) . Detected in the 428-528°C interval, the HAp/Ch-PLGA confirms that the substance was entrapped inside the composite particles. (Fig.4a) indicates that the cross-linking occurred in the system. exclusion test was 83±3% for MRC5 fibroblasts and 65±2% for A549 lung carcinoma cells.
12
The viability for both cell lines was lower than for the corresponding untreated controls as readings were 23±2% for A549 tumor cells and 11±1% for MRC-5 cells (Fig. 6b) . This is to proliferative effects on the cells (Fig. 7) . No microfilament granulations were observed, and f- potential of A-HAp/Ch-PLGA was higher than that of HAp/Ch-PLGA at the physiological pH indicating a lowered surface charge propensity for aggregation following the entrapment of 1 the drug. This effect cannot be either due to a difference in the particle size because there is 2 virtually none: d50 for HAp/Ch-PLGA is 168 nm and d50 for HAp/Ch-PLGA is 163 nm. Both 3 particles also typified by relatively narrowly dispersed spherical morphologies. An increase in 4 the hydrophobicity of the particle surface might be responsible for the larger and less 5 dispersable particle aggregates in the HAp/Ch-PLGA system containing A. The results of cytotoxicity and viability assays performed on A549 lung drug delivery system could be further explored as a fine particle platform for a targeted and 16 selective cancer therapy that would impose minimal side effects on the patient. Advanced physico-chemical characterization of chitosan by means of TGA coupled on-
10
line with FTIR and GCMS: Thermal degradation and water adsorption capacity, Polym.
11
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